such as water resources carry capacity (Ji, et al., 2006) , ecological requirement water 53 (Zhao, et al., 2005; Zhao et al., 2010) , the runoff amount of the Heihe River and its 54 variation (Wang, et al., 2009) hydrological models are applied for the practical purpose. Soil moisture is considered 62 to be an important parameter in these distributed hydrology models. It thus has to be 63 spatially and temporally portrayed (Liang et., 1994; Wignosta et al., 1994; Famiglietti 64 and Wood, 1994; Li & Islam, 1999) . For the reason, during the last 30 years there 65 have been various studies that have attempted to develop a method to estimate the soil 66 moisture content over large scale. The one commonly used is extrapolation approach 67 in which one method is to estimate soil moisture by extrapolating point measurements 68 across the landscape with geostatistical techniques (Western and Grayson, 1998; 69 Wang et al., 2001; Western et al., 2004) . Unfortunately, ground-based methods (e.g. 70 neutron thermalization, oven-dry method) are much too labor-intensive to maintain 71 for a large area (e.g., in the entire southern Qilian Mountains). Another method is to 72 estimate soil moisture by using wetness indices based on terrain information (e.g. 73 Beven and Kirkby, 1979; O'Loughlin, 1986; Svetlitchnyi et al., 2003; Teuling and 74 Troch, 2005) . The latter method hypothesizes that the spatial distribution of 75 topographic attributes that characterize these flow paths inherently captures the spatial 76 variability of soil moisture status at the meso-scale as well. However, soil moisture (Dirks et al., 1998; Goovaerts, 2000; Wei, et al., 2005; Price et 89 al., 2000; Guenni & Hutchinson, 1998 and September. Figure 2 shows the pattern of rainfall over the year in Zhamashike 122 meteorological station (one representative meteorological station in the study area).
123
The mean annual temperature decreases with the increasing elevation (from 6.2 to -124 9.6ºC). which is presented as:
where H is the altitude in meter, a, b and c the regression coefficients (Table 1) 206
We here used five methods to simulate the temporal and spatial distribution of (ME), the mean absolute error (MAE) and the root mean square error (RMSE). ME 267 indicates the degree of bias, MAE provides a measure of how far the estimate can be 268 in error, ignoring the sign, and RMSE provides a measure that is sensitive to outliers.
269
A summary of the errors obtained from the criteria was presented in Table 3 . ME was Table 3 Figure 5 Validation RMSE for monthly mean precipitation averaged across 13 test stations for five methods.
6). Figure 6 showed that lower precipitation values were registered in the low valleys June, July and August respectively (Fig. 3) . These assure our confidence in the spatial 313 model (i.e. Eq.(4)) of the soil moisture status.
314
Therefore, the same strategies were employed to estimate the soil moisture status 315 of the southern Qilian Mountains areas (Fig. 7) . The distributions of the soil moisture soil moisture, will be integrated in equation (4) 2. Equation (4) , 99, 14, 415-428, 1994. 436 16. Lloyd, C. 8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29 
